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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment equipment which etches formation of a 

thin film on the front face of a sample, and the front face of a sample using the plasma. 

[0002] 

[Description of the Prior Art] Conventionally, the plasma treatment equipment of an parallel monotonous mold 
which used the RF (Radio Frequency-RF) is widely used as equipment which processes samples, such as a 
substrate and a semi-conductor wafer (henceforth a "wafer"), by the plasma in the processing interior of a room. 
By impressing a RF to one of electrodes, or both electrodes, this plasma treatment equipment makes inter- 
electrode generate the plasma, and carries out incidence of the ion on the surface of a sample with the auto-bias 
potential between this plasma and sample. This plasma treatment equipment is constituted so that thin film 
formation by plasma CVD etc. and etching processing may be performed. 

[0003] However, it is difficult to realize the detailed pattern formation demanded with high integration and 
high-performance-izing of a semiconductor device, and a low damage with the parallel monotonous mold 
plasma treatment equipment mentioned above. That is, in order to realize this process, it is important to generate 
and control the high density plasma by the low voltage field. The plasma needs to be uniform at a large area so 
that it can furthermore respond also to the diameter wafer of macrostomia. 

[0004] To such a demand, various sources of the plasma are proposed and it is applied to the semi-conductor 
process. As shown in drawing 1 1 also in these, the simplification of equipment is comparatively easy for the RF 
inductive-coupling mold plasma generator using the RF antenna 7, and since it is possible to generate the high 
density plasma further, application in a semi-conductor process is expected. 

[0005] This equipment consists of dielectric windows 18 which consist of quartz glass etc. in the whole surface 
of the installation base (stage) 4 of a sample, and the processing room 2 which counters, as shown in drawing 
11 . The RF antenna 7 which consists of a whorl coil is attached in the external surface of a dielectric window 
18. RF electric field are formed in the processing room 2 by impressing a RF to this RF antenna 7. By making 
the electron which exists in this electromagnetic-field space collide with the neutral particle of raw gas, raw gas 
is made to ionize and the plasma is generated. The ion in the generated plasma is accelerated by the high 
frequency impressed independently of the installation base 4 of a sample, and thin film formation and etching 
processing are performed because ion carries out incidence to a sample. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the dielectric window 1 8 which consists of quartz glass etc. 
existed between the RF antenna 7 and the plasma when performing thin film formation, etching processing, etc. 
using above-mentioned inductive-coupling mold plasma treatment equipment, the transmission efficiency to the 
plasma which is a RF was low, and power impressed to the RF antenna 7 for acquiring the high density plasma 
needed to be enlarged. 

[0007] Moreover, the phenomenon (mode jump) which a plasma consistency increases rapidly to the high- 
frequency power to impress might often be observed, and processing conditions might be restricted by the RF to 
impress. 

[0008] Furthermore, that the dissociation kind and resultant of raw gas adhere inside a dielectric window 1 8, 
when sputtering of the dielectric window 1 8 was carried out by RF electric field and the thickness of a dielectric 
window 18 changed, L through a dielectric window 18 and C matching circuit changed, and there was a 
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problem that the condit^^)f the plasma generated changed. When^l^xmductive film adhered to a dielectric 
window 18 especially, there was a possibility that RF electric field might short-circuit. 

[0009] Furthermore, also when exfoliation of the film adhering to a dielectric window 1 8 and sputtering of a 
dielectric window 18 caused raising dust, it was. 

[0010] Furthermore, when the earth electrode (illustration abbreviation) of high frequency bias impressed to a 
sample was installed in the perimeter of the installation base 4, bias was not impressed to the sample at 
homogeneity, but there was a problem from which processing speed tends to become an xinuniformity. When 
the earth electrode was separated with the substrate especially, the arc might arise on the metal components 
which constitute equipment. 

[001 1] This invention is made in order to solve these troubles. One purpose of this invention generates the high 
density plasma, and is in making processing speed accelerate. 

[0012] Other purposes of this invention impress high frequency bias to homogeneity at a sample, and are to 

raise equalization of processing. 

[0013] 

[Means for Solving the Problem] In one aspect of affairs of plasma treatment equipment based on [ in order to 
attain the above-mentioned purpose ] this invention It is plasma treatment equipment for processing to the 
sample of the processing interior of a room. To the above-mentioned processing interior of a room One or more 
RF antennas, By having the counterelectrode which countered with the above-mentioned sample and was 
grounded, and impressing a RF to the above-mentioned RF antenna, the inductive-coupling mold plasma is 
excited to the above-mentioned processing interior of a room, and the above-mentioned processing is 
performed. 

[0014] By adopting the above-mentioned configuration, since the processing interior of a room is equipped with 
the RF antenna, it becomes possible to raise the transmission efficiency to the plasma, consequently to generate 
the high density plasma also with little power, and it can accelerate processing speed. Moreover, by having 
arranged the counterelectrode grounded in the sample and the location which counters, it is possible to impress 
high frequency bias to a sample at homogeneity, and the processing to a sample can be equalized. Furthermore, 
distribution of the plasma consistency of the processing interior of a room can be changed by using two or more 
RF antennas by having made the RF antenna or more into one. 

[0015] Moreover, it is plasma treatment equipment which has equipment which impresses a RF or direct current 
voltage to the above-mentioned counterelectrode preferably in the above-mentioned invention. 
[0016] When an auto-bias electrical potential difference arises in a counterelectrode, and ion is drawn in a 
counterelectrode and chooses the quality of the material of a counterelectrode suitably, the presentation ratio of 
the ion and neutral particle in the plasma is controllable by adopting the above-mentioned configuration. 
[0017] Furthermore, in the above-mentioned invention, the above-mentioned RF antenna and the above- 
mentioned counterelectrode are plasma treatment equipment separated through a gap preferably. 
[0018] By adopting the above-mentioned configuration, since the counterelectrode and the RF antenna are 
isolated spatially, even if a conductive foreign matter or the conductive film accumulates or adheres to a RF 
antenna, it can prevent connecting too hastily between counterelectrodes. 

[0019] Moreover, in other aspects of affairs of the above-mentioned invention, the above-mentioned RF antenna 
is plasma treatment equipment formed from the quality of the material which has 1/100 or less volume 
resistivity of the above-mentioned counterelectrode. 

[0020] By adopting the above-mentioned configuration, even if the RF antenna and the counterelectrode have 
touched, most high frequency current flows at a RF antenna, and it does not flow to a counterelectrode. 
Consequently, even if the RF antenna and the counterelectrode have touched, it becomes possible to generate 
the high density plasma with a RF antenna. 

[0021] Furthermore, in the above-mentioned invention, the above-mentioned RF antenna and the above- 
mentioned counterelectrode contact mutually preferably. 

[0022] Distance between a counterelectrode and a sample can be shortened by adopting the above-mentioned 
configuration. Consequently, while becoming possible to impress high frequency bias to a sample more 
certainly at homogeneity, it becomes possible to make magnitude of a processing container small. 
[0023] Furthermore, in other aspects of affairs of the above-mentioned invention, it is plasma treatment 
equipment embedded in the above-mentioned counterelectrode so that the above-mentioned RF antenna might 
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expose a part. 

[0024] By adopting the above-mentioned configuration, adhesion of the resultant to the corner constituted by 
the counterelectrode and the RF antenna or the clearance which originated in process tolerance or a heat strain 
and was produced between the counterelectrode and the RF antenna etc. can be lost, and raising dust can be 
controlled. 

[0025] Furthermore, it is plasma treatment equipment which covered the contact section to the above-mentioned 
counterelectrode of the above-mentioned RF antenna with the dielectric film preferably in the above-mentioned 
invention. 

[0026] Writing a RF antenna and a counterelectrode as not making it contact electrically by adopting the above- 
mentioned configuration, a possibility that the high frequency current may flow to a counterelectrode 
disappears. Therefore, it becomes possible to also adopt combination with equal volume resistivity, and 
combination with the small difference of specific resistance about the quality of the material which constitutes a 
counterelectrode and a RF antenna. 

[0027] Furthermore, it is plasma treatment equipment equipped with the above-mentioned counterelectrode 
preferably covered with the dielectric film in the above-mentioned invention. 

[0028] By adopting the above-mentioned configuration, the high frequency current of a possibility of flowing is 
lost to a counterelectrode. Therefore, even if it is the case where the difference of the case where the quality of 
the material of a counterelectrode and a RF antenna is combination with equal volume resistivity, or specific 
resistance is small combination, it becomes possible to make the high density plasma generate. 
[0029] Furthermore, it is plasma treatment equipment equipped with the above-mentioned RF antenna 
preferably covered with the dielectric film in the above-mentioned invention. 

[0030] By adopting the above-mentioned configuration, while constraint of the class of quality of the material 
of a RF antenna is lost, the heavy metal contamination from a RF antenna can be prevented. Moreover, when in 
contact with the counterelectrode and the space target, the leakage current to a counterelectrode can be reduced. 
[0031] Furthermore, in the above-mentioned invention, the above-mentioned high frequency antenna is plasma 
treatment equipment formed of at least one or more quality of the materials chosen from the group who consists 
of carbon, aluminum, copper, stainless steel, a tungsten, and titanium preferably. 

[0032] It becomes possible to use what is not invaded by raw gas as the quality of the material of a RF antenna 
by adopting the above-mentioned configuration. 

[0033] Furthermore, in the above-mentioned invention, the above-mentioned counterelectrode is plasma 
treatment equipment formed of at least one or more quality of the materials chosen from the group who consists 
of silicon, carbon, and silicon carbide preferably. 

[0034] The above-mentioned configuration can be adopted and the presentation ratio of the ion and neutral 
particle in the plasma can be controlled by using the quality of the material of a counterelectrode as silicon or 
carbon. 

[0035] Furthermore, it is plasma treatment equipment to which was equipped with the circuit for impressing a 
RF to each above-mentioned RF antenna preferably in the above-mentioned invention, and the switching circuit 
to which the configuration of the above-mentioned circuit can be changed, and it was presupposed by change- 
over of the above-mentioned switching circuit that the substantial configuration of each above-mentioned RF 
antenna can be changed. 

[0036] By adopting the above-mentioned configuration, if needed, the location of a RF antenna, die length, and 
a number can be changed, and the plasma density distribution suitable for processing can be chosen. 
[0037] Furthermore, it is plasma treatment equipment which has equipment which establishes and impresses a 
difference to the frequency of the RF preferably impressed to the above-mentioned RF antenna in the above- 
mentioned invention, and the RF impressed to the above-mentioned counterelectrode. 

[0038] A specific neutral particle and specific ion can be made to be able to consume with a counterelectrode 
with the quality of the material of a counterelectrode, and the combination of raw gas by adopting the above- 
mentioned configuration, or the presentation ratio of the neutral particle and ion in the plasma can be changed 
by emitting into the plasma the atom which constitutes a counterelectrode by sputtering. 
[0039] The semiconductor device based on this invention is a semiconductor device manufactured using the 
above-mentioned plasma treatment equipment. 

[0040] The semiconductor device by which plasma treatment was carried out to homogeneity over the whole 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/16/2005 



JP,2000-331993,A [DETAILED DESCRIPTION] 



Page 4 of 7 



surface by adopting the^^e-mentioned configuration can be offe^^ 

[0041] 

[Embodiment of the Invention] Hereafter, the plasma treatment equipment in the gestalt of each operation based 
on this invention is explained using drawing 1 - drawing 10 . 
[0042] (Gestalt 1 of operation) 

(Configuration of equipment) Drawing 1 is the conceptual diagram of the plasma treatment equipment in the 
gestalt of this operation. This equipment is a plasma-etching processor which has the processing container 1 
formed from the conductive ingredient, for example, aluminum etc., and predetermined etching processing is 
performed in the processing room 2 formed in this processing container 1 . 

[0043] Moreover, since sputtering of the wall of the processing container 1 is carried out by the plasma 
generated in the processing room 2 depending on the class of raw gas or a wall is etched by the chemical 
reaction, in order to prevent this, the wall of the processing container 1 may be protected with coating, for 
example, alumite processing etc., a quartz plate, etc. Furthermore, in order to prevent adhesion of a resultant etc. 
in a wall, the wall of the processing room 2 may be heated. 

[0044] The processing container 1 is grounded and the installation base 4 for the electric insulating plates 16, 
such as a ceramic, being further placed between the pars basilaris ossis occipitalis, and carrying the samples 
(henceforth a "wafer") 5, such as a semi-conductor wafer, is formed. Moreover, the counterelectrode 6 which is 
the plate formed from the conductive ingredient, for example, silicon etc., is airtightly formed in the top-plate 
section of the installation side of the sample 5 of the installation base 4, and the processing container 1 which 
counters. Furthermore, this counterelectrode 6 is grounded. 

[0045] The RF antenna 7 which formed the conductor, for example, carbon etc., a curled form, a coiled form, or 
in the shape of a loop formation is arranged at the side which counters the installation base 4 of the 
counterelectrode 6 in the processing room 2. This RF antenna 7 is connected to RF generator 9 using Terminals 
7a and 7b through the adjustment machine 8. 

[0046] Moreover, the installation base 4 has the wafer supporting structure and the wafer cooling system which 
are not illustrated, and is connected to RF generator 1 1 through the adjustment machine 1 0. Furthermore, raw 
gas is supplied in the processing room 2 through gas inlet 6a prepared in gas piping 12a and a counterelectrode 
6 from sources of gas supply (illustration abbreviation), such as a chemical cylinder. Moreover, raw gas can be 
supplied into the processing room 2 also from gas piping 12b prepared in the side face of the processing 
container 1. 

[0047] In order to prevent heavy metal contamination, silicon is desirable and the quality of the material of the 
high frequency antenna 7 inserted into the processing room 2 has [ the quality of the material of the 
counterelectrode 6 installed in processing room 2 top plates ] desirable carbon. 

[0048] Moreover, the raw gas in the processing room 2 is discharged from an exhaust pipe 1 5 outside. 
(The operation effectiveness) By impressing a RF to the RF antenna 7, an electromagnetic wave is emitted from 
the RF antenna 7, and RF electric field are formed in the processing room 2. By making the electron which 
exists in this electromagnetic-field space collide with the neutral particle of raw gas, raw gas is made to ionize 
and the plasma is generated. The ion in the generated plasma is accelerated by the RF impressed independently 
of the installation base 4 of a sample 5, for example, a 400kHz RF, and etching processing is performed because 
ion carries out incidence to a sample 5. 

[0049] Since the difference of both volume resistivity is very large, even if the volume resistivity of 0.2x10-3 - 
4x10-3 ohm-cm (carbon graphite) and silicon is 2 - 300 ohm-cm (intrinsic semiconductor), and, as for the 
volume resistivity of carbon, the counterelectrode 6 and the RF antenna 7 have touched, the high frequency 
current will hardly flow to a counterelectrode 6, but will flow the RF antenna 7. Heavy metal contamination can 
be prevented, and as long as the difference of volume resistivity is the sufficiently large quality of the material, 
the quality of the materials other than the above-mentioned combination may be used. 

[0050] Specifically, it is desirable for the quality of the material of the RF antenna 7 to be 1/100 or less thing of 
the volume resistivity of the quality of the material of a counterelectrode 6 as range where the leakage current 
does not pose a problem. 

[0051] Since the counterelectrode 6 and the RF antenna 7 may touch, space-saving-ization can be attained as 
structure which touches these. 

[0052] Moreover, it is possible to be able to change the current value which flows at the RF antenna 7, and to 
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adjust a plasma consist^^by changing the RF impressed to the R^feenna 7. 

[0053] Since the plasma treatment equipment in the gestalt of this operation has the composition of installing 
the RF antenna 7 in the processing room 2 unlike this conventional kind of inductive-coupling mold plasma 
treatment equipment, dielectrics, such as a quartz, do not intervene between the RF antenna 7 and the plasma, 
and it does not have loss by the dielectric. Therefore, the transmission efficiency from a RF to the plasma can be 
raised, and the high density plasma can be acquired by the RF of little power. Therefore, processing speed can 
be made to increase. 

[0054] Moreover, since the high density plasma is generable with the RF of little power, the load to the whole 
RF circuit from RF generator 9 to [ can reduce sputtering of the RF antenna 7 and ] the RF antenna 7 can also 
be reduced. Consequently, failure and the abnormalities of a RF circuit can be stopped and a maintenance 
period can be lengthened. Furthermore, since power required for a RF can be lessened, power consumption can 
also be reduced. 

[0055] Furthermore, with this conventional kind of inductive-coupling mold plasma equipment, when the power 
of a RF was made to increase, there was a case where the phenomenon (mode jump) which a plasma 
consistency increases rapidly with a certain high-frequency power may happen, and the conditions of plasma 
treatment were restricted by the impression conditions which are a RF. However, since a plasma consistency 
increases continuously to high-frequency power by making it the above configurations, the conditions of plasma 
treatment are not restricted by the impression conditions of a RF. 

[0056] Moreover, although dielectrics, such as a quartz, are installed in the installation base 4 and the location 
which counters with this conventional kind of inductive-coupling mold plasma equipment, the gate valve which 
divides the bolt and processing room which stop, the components 4, for example, the installation base, of the 
arbitration grounded the interior and around the installation base 4, and a conveyance room does not serve as a 
sample and physical relationship which countered. Therefore, when high frequency is impressed to a sample 5, 
bias electric field may not be impressed to a sample 5 at homogeneity, but may be impressed through the 
components of arbitration with which the above which exists most in near was grounded. For this reason, there 
was a case where processing became an ununiformity. Furthermore, the arc might arise between the grounded 
component of arbitration. 

[0057] Since the grounded counterelectrode 6 is formed in the location which counters the installation base 4 
with the above-mentioned configuration to these problems, bias electric field can be impressed to homogeneity 
to a sample 5. Therefore, equalization of processing of a sample 5 is attained. 

[0058] Therefore, if a semiconductor device is manufactured using the plasma-etching processor in the gestalt 
of this operation, the semiconductor device by which plasma-etching processing was carried out can be obtained 
to homogeneity over the whole surface. Also in plasma treatment other than etching, it is the same. 
[0059] (Other configurations of equipment) Although carbon was used as the quality of the material of the high 
frequency antenna 7 with the gestalt of this operation It is using carbon when using it for etching of an oxide 
film etc. Carbon is supplied into the plasma from the front face struck by the ion bombardment, and even if it 
does not carry out supply to the processing interior of a room of carbon by addition or its flow control of the gas 
containing the carbon of raw gas, there is an advantage of becoming possible to supply carbon to a sample. 
[0060] When carrying out thin film formation by the metal CVD or using it for the activity which embeds ion 
etc. in a pattern otherwise, aluminum, copper, a tungsten, titanium, etc. may be used as the quality of the 
material of the high frequency antenna 7. For example, in a copper metal CVD, even if it uses the copper RF 
antenna 7, processing is not affected. The same is said of other quality of the materials. 

[0061] Moreover, aluminum, copper, a tungsten, titanium, etc. may be used also for etching as the quality of the 
material of the high frequency antenna 7. However, in etching, the combination of the quality of the material 
and raw gas is important, and it needs to choose the quality of the material which is not invaded by raw gas. For 
example, since chlorine gas is mainly used to etching of aluminum, the tungsten which is hard to be etched with 
chlorine can be used as the quality of the material of the RF antenna 7. 

[0062] Furthermore, stainless steel may be used as the quality of the material of the RF antenna 7. This is 
applicable to all processings, when there is no fear of heavy metal contamination. 

[0063] On the other hand, with the gestalt of this operation, as the quality of the material of a counterelectrode 
6, although silicon was used, the quality of the material of silicon carbide (SiC) etc. may be used. In the case of 
silicon carbide, volume resistivity is dependent on the mixing ratio of Si and C, but it is about 1 000 ohm-cm, a 
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l^^and even if it becomes an elevated temp^^ire 



degree of hardness is hign; and even if it becomes an elevated tempeHfure very much, it does not react [ the 
melting point is about 2000 degrees C, and ] with other elements. Therefore, it is hard to produce sputtering and 
the raising dust from a counterelectrode 6 can be prevented. 

[0064] Although the gestalt of this operation mainly explained the plasma-etching processor, it is the same also 
at a plasma-CVD processor. Since bias electric field can be especially impressed to homogeneity to a sample by 
adopting the above-mentioned configuration as the pattern of a high aspect ratio when carrying out thin film 
formation of the insulator layer, the insulator layer embedding to a high aspect ratio pattern becomes possible, 
and processing becomes homogeneity further. 
[0065] (Gestalt 2 of operation) 

(Configuration of equipment) Drawing 2 is the conceptual diagram of the plasma treatment equipment in the 
gestalt of this operation. The RF antenna 7 is attached so that it may be embedded at slot 6b prepared in the 
counterelectrode 6, and it consists of gestalten of this operation so that a part of front face of the RF antenna 7 
may be exposed to the plasma. Other configurations are the same as the gestalt 1 of operation. 
[0066] (The operation effectiveness) With the gestalt of this operation, by adopting a configuration as shown in 
drawing 2 , adhesion of the resultant 3 1 to the corner (refer to drawing 4 (a)) constituted by the counterelectrode 
6 and the RF antenna 7 or the clearance (refer to drawing 4 (b)) which originated in process tolerance or a heat 
strain and was produced between the counterelectrode 6 and the RF antenna 7 etc. can be lost, and raising dust 
can be controlled. 

[0067] Moreover, by impressing a direct current or low frequency current to the high frequency current which 
flows at the RF antenna 7, by making the RF antenna 7 produce bias or an auto-bias, and drawing ion in the RF 
antenna 7, the resultant adhering to the RF antenna 7 can be reduced, and raising dust can be controlled. 
[0068] (Gestalt 3 of operation) 

(Configuration of equipment) Drawing 3 is the conceptual diagram of the plasma treatment equipment in the 
gestalt of this operation. A dielectric film 3 is formed between a counterelectrode 6 and the RF antenna 7, and it 
is constituted so that a counterelectrode 6 and the RF antenna 7 may not contact. Other configurations are the 
same as the gestalt 1 of operation. 

[0069] (The operation effectiveness) Writing a counterelectrode 6 and the RF antenna 7 as not making it contact 
electrically by forming a dielectric film 3 between a counterelectrode 6 and the RF antenna 7 with the gestalt of 
this operation, a possibility of flowing does not have the high frequency current in a counterelectrode 6. 
Therefore, it becomes possible to also adopt combination with equal volume resistivity, and combination with 
the small difference of specific resistance about the quality of the material which constitutes a counterelectrode 
6 and the RF antenna 7. 

[0070] In addition, some or all of the RF antenna 7 may be covered with a dielectric film 3 like drawing 5 (a) - 
(c) as structure where a counterelectrode 6 and the RF antenna 7 are not contacted electrically. Moreover, as 
shown in drawing 6 (a) - (d), the front face of a counterelectrode may be covered with a dielectric film 3. 
[007 1 ] (Gestalt 4 of operation) 

(Configuration of equipment) Drawing 7 is the conceptual diagram of the plasma treatment equipment in the 
gestalt of this operation. The counterelectrode 6 and the RF antenna 7 are separated through a gap. Wiring to 
which high frequency is led to the high frequency antenna 7 which separated with the counterelectrode 6 and 
was supported in the processing room 2 is electrically insulated with other parts by being covered with the 
insulating covering 17. Other configurations are the same as the gestalt 1 of operation. 

[0072] (The operation effectiveness) Since the counterelectrode 6 and the RF antenna 7 are spatially isolated by 
minding a gap with the gestalt of this operation, even if a conductive foreign matter or the conductive film 
accumulates or adheres to the RF antenna 7, there is no possibility of connecting too hastily between 
counterelectrodes 6. Therefore, it is effective when the conductive film accumulates or adheres to the RF 
antenna 7 by processing. Furthermore, the effect of processing by deposition of the conductive film can be 
reduced by making the RF antenna 7 into the same quality of the material as the deposition film. 
[0073] (Gestalt 5 of operation) 

(Configuration of equipment) Drawing 8 is the conceptual diagram of the plasma treatment equipment in the 
gestalt of this operation. With the gestalt of this operation, two RF antennas 71 and 72 with which paths differ 
are arranged on a processing container and the same axle, and it embeds at a counterelectrode 6 so that the front 
face of the RF antennas 71 and 72 may be exposed. Other configurations are the same as the gestalt 1 of 
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operation. 

[0074] (The operation effectiveness) With the gestalt of this operation, the plasma density distribution generated 
in the processing room 2 can be changed by connecting Terminals 71a and 71b to RF generator 91 , and 
connecting Terminals 72a and 72b to RF generator 92. In order to install the RF antennas 71 and 72 in the 
processing room 2 interior compared with this conventional kind of inductive-coupling mold plasma treatment 
equipment, the mutual inductance between the RF antenna 71 and the RF antenna 72 has the advantage to 
which it becomes small and the use field of a RF or a frequency impressed to each RF antenna 71 and 72 
becomes large. 

[0075] Furthermore, the method of impressing a RF can be changed to two RF antennas 71 and 72 by 
establishing a switching circuit in the processing container 1 exterior. Hereafter, it explains using the example 
of drawing 9 . Drawing 9 shows two loop antennas 71 and 72 with which paths differ. Two RF antennas 71 and 
72 can be used as one RF antenna by connecting an RF generator with epilogue and terminal 71a for terminal 
71b and terminal 72a among terminal 72b with connection 73 using the switching circuit which is not 
illustrated. Moreover, connection 73 can be opened wide, and as shown in drawing 8 , it can also be used, being 
able to connect an RF generator which is different at the RF antennas 71 and 72. 

[0076] In addition, use like the gestalt of this operation is [ in / about arrangement of the RF antennas 71 and 
72 / usual inductive-coupling mold plasma equipment ] possible. Moreover, it is also possible by connecting the 
terminals of a RF antenna to use it as one antenna. Moreover, it is also possible to arrange two equal RF 
antennas of a path up and down, and to use them on the same axle, if needed. 
[0077] (Gestalt 6 of operation) 

(Configuration of equipment) Drawing 10 is the conceptual diagram of the plasma treatment equipment by the 
gestalt of this operation. With the gestalt of this operation, RF generator 92 is connected to the counterelectrode 
6 through the adjustment machine 82. Here, RF generator 92 is a power source of a frequency lower than RF 
generator 91. Other configurations are the same as the gestalt 1 of operation. 

[0078] (The operation effectiveness) By impressing high frequency to a counterelectrode 6 from RF generator 
92 at the time of plasma production, an auto-bias electrical potential difference arises in a counterelectrode 6, 
and ion is drawn in a counterelectrode 6. 

[0079] Here, when using the gas of a fluorocarbon system as raw gas using the counterelectrode 6 made from 
silicon, the fluorine ion in the plasma or the silicon of a fluorine atom and a counterelectrode 6 reacts, and 
fluoridation silicon is generated. In this way, since the fluorine in the plasma is consumed with a 
counterelectrode 6, the presentation ratio of the ion and neutral particle in the plasma is changeable. 
[0080] Moreover, for example, when the counterelectrode 6 made from carbon is used, the carbon of a 
counterelectrode 6 is emitted into the plasma by sputtering by the incidence ion to a counterelectrode 6. 
Therefore, the content of the carbon in the plasma increases. 

[0081] Thus, by impressing bias to a counterelectrode 6, the presentation ratio of the ion and neutral particle in 
the plasma can be controlled, and optimal processing can be performed. Moreover, the same effectiveness is 
expectable even if it connects DC power supply instead of RF generator 92. 

[0082] In addition, the gestalt of the above-mentioned implementation indicated this time is [ no ] instantiation 
at points, and restrictive. The range of this invention is not the above-mentioned explanation, is shown by the 
claim, and includes all modification in a claim, equal semantics, and within the limits. 
[0083] 

[Effect of the Invention] According to the plasma treatment equipment based on this invention, by preparing a 
counterelectrode in the location which counters an installation base, and forming a RF antenna in the processing 
interior of a room, processing speed can be raised and it can process to homogeneity. 

[Translation done.] 
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